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Abstract 


Receipt of Ms. 14. 4. 1982 


Investigated the home range size of 11 individually identified adult male blackbuck. The study period 
of the individuals ranged between 6 and 22 months. The home range size varied from 3.25-13.5 km 2 . 
The mean home range was 7.66 km 2 . The maximum and minimum mean activity radii were 1.95 km 
and 0.84 km respectively. Certain grids in the home range were more intensively used than others. The 
activity centre, in most cases, was located within or adjacent to the grid of maximum use. Some grids 
were used by two or more individuals and the resources in the area were shared between them either 
simultaneously or at different times. The overlap values based on the weightage of minimum 
proportion of sightings in the overlapped grids showed substantial variation. The maximum and 
minimum values of overlap obtained thus were 76.8 % and 6.6 % respectively. 


Introduction 

The only information available on the home range of blackbuck at present was from the 
study of Schaller (1967) at Kanha National Park. Details on the home range size of the 
free living population of blackbuck helps to draw a perspective management plan for future 
conservation of the species. This is more so at places where blackbuck co-exist with 
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cultivators as in many villages in the State of Andhra Pradesh and elsewhere in India. The 
paper deals with the home range size of 11 individually identified males and the association 
between them. The differences in the home range size of the individuals and their 
adaptation to the cultivated fields are discussed. 


Materials and methods 
Study area 

The study was carried out in the neighbourhood of Mudmal village located between 16° 22' -16° 26' N 
and 77° 25' - 77° 29' E. The total area of study was approximately 80 km 2 . 81 % of the area was 
occupied by cultivated fields. A few grassy patches were distributed here and there. Other details of 
the habitat structure were described by Prasad and Ramana Rao (1981). 

A preliminary survey of the study area was made and all the vantage points were identified with the 
aid of the Survey of India maps (1 :33 000). Taking advantage of the prior knowledge of the 
frequented areas of blackbuck, part of the study area was demarcated as intensive study area. The 
intensive study area was divided into 500 X 500 m grids (Fig. 1). The grids were arbitrarily marked 
with the help of boundaries of cultivated fields, prominent rocky elevations, trees, and groves of 
phoenix. 

Initially, there were 50 blackbuck distributed in 5 separate herds in the study area. The total 
population increased to over 100 animals by the termination of the studies. During the course of field 
studies, 11 adult males were individually identified. The natural markings such as the length and shape 
of horns, the number of spirals in the horns and the intensity of black colour on the coat were chosen 
as criteria for identification. These bucks were numbered as PB I, PB II, PPR I, PPR II, PPR III, 
DR I, LG I, LG II, LG III, PM I, and LIMI. All the observations were made during day time with the 
aid of 8 X 40 binoculars. The period of observations on any single day ranged between 1-10 h. 



Fig. 1. Study area showing the villages and the vantage points of study 
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During each observation, the date, time, animal number, grid number in which it was located, and the 
activity of the individual were recorded. A total of 269 days was spent from April 1978 through 
February 1980 and over 780 hours of record was obtained on various activity and movement patterns. 
This was supplemented by the information on the location of the identified individuals gathered by 
two trained local forest watchman. 


Calculations 

Home range 

A modification of home range fill technique as described by Rongstad and Tester (1969) was 
followed for determining the home range. Using this method, the grids in which a buck was sighted 
during the period of observation were summed up and the total area obtained was considered as its 
home range. The grids with locations that were separated along either axis by one vacant grid, i.e. 
0.5 km, were excluded from home range. Although this slightly underestimates the home range, it is 
useful for finding the use-intensity of the area (Rongstad and Tester 1969). 


Activity radius 

Another way of describing home range is in terms of thedistance from the centre of activity (Hayne 
1949; Dice and Clark 1953:2). The centre of activity (X, Y) was calculated as follows: 

X = 2 x;/n ; Y = 2 y 5 /n . . .. (1) 

i=i i=i 

where x and y are coordinates of the centre of each grid and n is the number of grids in the home range. 

The mean activity radius weighted by the number of sightings in each grid was calculated by using 
the following formula: 


Z(Sj V[(x ; -X ) 2 + (y; — Y) 2 ]) 


2S; 


where S; is the number of sightings in each grid. 


Degree of aggregation 

The geometric centre of activity of all the centres of activity of bucks were obtained by using (1) and 
the unit distance from the geometric centre to the activity centres of all individuals was derived by: 

D u = u V(X,-X 2 ) 2 + (Y, — Y 2 ) 2 

where u equals to the number of units. On the basis of the variance and mean of the distances obtained 
thus, the variance mean (V/m) ratio was calculated to use as an index to measure the degree of 
aggregation (Pielou 1969). 


Home range overlap 

The home range overlap between individuals was calculated following the method suggested by 
Hurlbert (1978) for the measurement of niche overlap. Thus, 

Home range overlap ij = Z min (u*, up 
where x = all grids overlapped 

u* = proportion of sightings of individual i in grid x 
u* = proportion of sightings of individual j in grid x 

Out of the two individuals whose home ranges overlapped, the minimum proportion of sightings in 
the overlapped grids was considered as the value of overlap. Such minimum overlap values of the 
overlapped grids were summed up to get the total value of overlap. The mean overlap value per grid 
was used to calculate the association index for drawing a dendrogram, using the method of Cody 
(1974). 
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Results 


The home range size of the 11 bucks differed greatly (Table 1). Buck DR I, which was 
observed for a period of 8 months (47 resightings) showed a range size of 3.25 km 2 . Buck 
PB I, which was followed for a period of 18 months (265 resightings) showed a range size 
of 13.5 km 2 . Bucks PB II, and LIMI, which were observed for 14 and 22 months 
respectively (336 and 349 resightings respectively) had a home range size of 13.0 km 2 each. 
The mean home range size of all bucks was 7.66 km 2 (SD 3.89). The maximum activity 
radius ranged between 1.45 km (PPR III) and 4.21 km (PB II) while the mean activity 
radius ranged between 0.68 km (DR I) and 1.63 km (LG III). 


Table 1 

Home range and activity radius of identified bucks 


Bucks 

Months 

observed 

No. of 
resight¬ 
ings 

No. of 
grids 
occupied 

Area of 

Home range 
km 2 

Activity radius 

Mean Max 

km km 

PB I 

18 

265 

54 

13.50 

1.28 

3.19 

PB II 

14 

336 

52 

13.00 

1.07 

4.21 

PPR I 

6 

42 

19 

4.75 

0.94 

1.95 

PPR II 

14 

106 

26 

6.50 

0.92 

2.39 

PPR III 

7 

36 

14 

3.50 

0.87 

1.45 

DR I 

8 

47 

13 

3.25 

0.68 

2.26 

LIMI 

22 

349 

52 

13.00 

1.15 

2.43 

PM I 

14 

87 

25 

6.25 

0.88 

2.38 

LG I 

18 

106 

28 

7.00 

0.94 

2.30 

LG II 

17 

41 

18 

4.50 

1.04 

2.11 

LG III 

12 

92 

37 

9.25 

1.63 

2.89 

Mean home range 

= 7.66 km 2 (SD. 3.89) 






The percentage proportion of sightings in various grids in the home range of some of the 
bucks is shown in Fig. 2. In the case of bucks PPR II and LG I, the centre of activity was 
located within the grid that contained the maximum proportion of sightings. In the rest of 
the bucks, the centre of activity was located 0.2 km (PB II) to 1.3 km (LG III) away from 
the grid that had the maximum proportion of sightings. For LG II, however, the centre of 
activity was located outside the home range boundary. 

The higher proportion of sightings in certain grids in the home range reveals the 
animal’s utilization of that area more intensively either for food or for cover or for other 
purposes such as maintenance of territory. The grids that have more than the average 
proportion of sightings were considered to approximate the area of intensive use. Thus, 
bucks PB I and PB II used only one fifth of their home range, i.e. 2.7 km 2 and 2.6 km 2 
respectively. Within this area they showed 73 % and 60 % of total sightings respectively. 
The rest of the bucks showed 55-83 % sightings in less than one third to one halft of the 
respective home range size. 

The activity centres of the individual bucks with the geometric centre are shown in 
Fig. 3. One way of determining the spatial relations of animals is the Variance, mean ratio 
(V/m) of the distances between the points of animal distribution (Andrewartha 1961; 
Pielou 1969). The V/m of the distances from the geometric centre to the centres of activity 
of all the bucks was 0.27. This shows that the bucks were aggregated. 
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Fig. 2. % proportion of sightings in various grids in the home range 



Fig. 3. Distribution of activity centres of 11 individual males in s] 
geometric centre of the activity centres of a] 


►ace in the study area. © indicates 
l individuals 

































































































































































114 


N. L. N. S. Prasad 


Table 2 

The values of home range overlap 


Bucks involved 

% proportion of 
overlap 

% mean overlap 
per grid 

Total grids 
overlapped 

PB I and PB II 

76.82 

1.92 

40 

PB I and PPR I 

7.02 

1.17 

6 

PB I and PPR II 

6.59 

1.09 

7 

PB II and PPR I 

9.52 

1.06 

9 

PB II and PPR II 

7.48 

0.75 

10 

PB II and DR I 

20.06 

2.23 

9 

PPR I and PPR II 

47.47 

3.39 

14 

PPR II and PPR III 

35.99 

3.99 

9 

LIMI and LG I 

59.01 

2.18 

27 

LIMI and LG II 

45.85 

3.06 

15 

LIMI and LG III 

40.79 

1.57 

26 

LIMI and PM I 

13.48 

1.04 

13 

LG I and LG II 

44.03 

3.14 

14 

LG I and LG III 

30.50 

1.91 

16 

LG I and PM I 

17.89 

1.99 

9 

LG II and LG III 

23.90 

2.17 

11 

LG III and PM I 

31.27 

3.47 

9 

LG III and PM I 

12.14 

1.52 

8 
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Fig. 4. Home range overlap between bucks 


Home range overlap 

The home range overlap val¬ 
ues between different bucks is 
shown in Table 2. The overlap 
was highest between PB I and 
PB II (76.8 %) where 40 grids 
were commonly used (Fig. 4). 
This was followed by the 
overlap between LIMI and 
LG I (59 %) where 27 grids 
were used in common. The 
rest of the values of overlap 
between others varied from 
6.59 % (PB I and PPR II) to 
47.47 % (PPR I and PPR II). 

Fig. 5 shows the associa¬ 
tion between the 11 bucks. 
The bucks PPR II, PPR III 
and PPR I were more closely 
associated in that order. Simi¬ 
larly, the bucks DR I, PB II, 
and PB I were in a cluster. 
These two small clusters, 
however, overlapped forming 
a single cluster. In the second 
cluster, the association be¬ 
tween LG II and PM I was 
maximum. This was followed 
by LG I, LIMI, and LG III. 
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Discussion 

Schaller (1967) mentioned that the blackbuck herd at Kanha National Park had a home 
range of over 2 sq.miles (5.18 km 2 ). This is comparable to the average home range of the 
present study, i.e. 7.66 km 2 . 

The home range of the 11 bucks differed considerably. This is mainly because of the 



Fig. 5. Dendrogram showing association between bucks 


differences in the observation period. To determine the home range size of an individual, 
one needs to locate all the extreme points covered by it. A lapse in the observation period 
may miss some of the locations. By plotting the monthwise cumulative home range size 
(Fig. 6), it is possible to infer that observations spanned over a period of one year is 
sufficient to determine fairely accurate home range. The home range size of PPR I, 
PPR III, and DR I are probably underestimated since the period of observation was less 
than a year. With the exception of bucks PB I and PB II, the rest of the bucks did not show 
any significant addition to the 12 month home range size. Differences in the home range 
size are mainly due to interaction between blackbuck and the cultivators. Infact, in the case 
of bucks PB I and PB II, the increase in the home range after 12 months was because they 
were driven away from their area by the cultivators with the help of the country dogs. The 
bucks, however, returned to the same area after a few days. This shows that it is difficult to 
drive blackbuck away from their home site permanently. 
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The concept of home range in terms of the centre of activity recognizes greater use per 
unit area near the centre of an animal’s home range and progressively less use with 
increasing distance from the centre (Robinette 1966). In majority of the bucks, the 

location of the centre of activ¬ 
ity within or near the grids 
with maximum sightings ag¬ 
rees with such a concept al¬ 
though the home range shape 
was not circular. The location 
of activity centre away from 
the area of maximum use in 
the case of LG III and slightly 
outside the home range 
boundary in the case of LG II 
is difficult to predict. 

The bucks that have larger 
home ranges have more 
number of grids less inten¬ 
sively used while the bucks 
with smaller home range have 
more number of grids with 
greater use-intensity. Bucks 
PB I, PB II, PPR I, LG III, 
LIMI, and PM I were highly 
selective in choosing their ter¬ 
ritories. These territories, 
mostly, were located at a 
slightly elevated area and were 
surrounded by cultivated 
fields. These were the areas 
which formed the foci of ac¬ 
tivity for these bucks since the 
females were attracted to 
these areas due to the richness 
of the resources. 

The maximum overlap be¬ 
tween bucks PB I and PB II 
indicates that bucks of adja¬ 
cent area interact more fre¬ 
quently. The observations also reveal that slighting of these bucks together was common, 
particularly, when they face pressure from the cultivators. The other times one can see 
these bucks together was when the sheep and cattle intrude into their area. 



Fig. 6. Home range of 8 bucks plotted against the number of 
months of observation 
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Zusammenfassung 

Uber die Grofle des Wohngebietes der Hirscbziegenantilope, Antilope cervicapra, in Mudmal , Indien 

Untersucht wurde die GroEe der Wohngebiete von 11 einzeln identifizierten, erwachsenen, mannli- 
chen Hirschziegenantilopen. Die Tiere wurden uber eine Dauer von 6 bis 22 Monaten beobachtet. Die 
Grofte der Wohngebiete lag zwischen 3,25 und 13,5 km 2 . Die durchschnittlichen Aktivitatsradien 
betrugen maximal 1,95 und minimal 0,84 km. Einige Planquadratsflachen der Wohngebiete wurden 
intensiver benutzt als andere. Das Aktivitatszentrum lag in den meisten Fallen in der maximal 
benutzten Flache oder in deren Nahe. Manche Planquadratsflachen wurden von zwei oder mehr 
Tieren benutzt und die Nahrung dort entweder gleichzeitig oder zu verschiedenen Zeiten aufgenom- 
men. Die Werte fur die Oberlappung der Wohngebiete zeigten eine erhebliche Streuung. Sie betrugen 
maximal 76,8 und minimal 6,6 %. 
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WISSENSCHAFTLICHE KURZMITTEILUNGEN 

Cas d’albinisme chez deux Insectivores Soricidae: 

Suncus etruscus (Savi, 1822) et Neomys fodiens 
(Pennant, 1771) 

Par R. Fons, Josette Catalan et FRANgoiSE Poitevin 

Reception du Ms. 8. 8.1982 


La Pachyure etrusque, Suncus etruscus (Savi, 1822 ) 

Aucun cas de coloration aberrante (melanisme, albinisme) n’etait anterieurement connu 
chez cette espece. 

En juin 1980, un S. etruscus presentant une importante coloration blanche a ete capture 
(fig. 1 A et B). La zone dorsale, la moins marquee, et la face superieure de la queue, portent 
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